ABSTRACT
INTRODUCTION Linear amplifier with nonlinear components (LINC) [1] is a power amplifier (PA) linearization technique which can
S2'(t) increase PA efficiency and linearity of wireless transmitters. Several LINC researches are proposed in recent years [2] -(b) [5] . Fig. l(a) shows the conventional LINC system. The Fig. 1 . The block diagram of (a) the conventional LINC system signal component separator (SCS) decomposes a varyingand (b) the proposed MLINC system. envelope signal S(t) into two constant-envelope phasemodulated signals S1(t) and S2(t). Two modulators then upIn this paper, we design a multilevel LINC (MLINC) convert these two baseband signals S1(t) and S2(t) to radio system to enhance the power combiner efficiency of LINC frequency (RF). As S1(t) and S2(t) are constant-envelope wireless transmitters. Fig. l(b) 
The input of LINC systems is a amplitude and phase=CoS2 0(t) modulated signal S(t), we note that q(t) is high when 0(t) is small. Then we S(t) = A(t) e.
( 1) substitute (3) into (5). This yields where A(t) denotes the signal envelope and q4(t) is signal A(t) 2 phase. As the phasor diagram shown in Fig. 2 (a), we can (t) = (6) split the varying-envelope signal S(t) into a set of constantro envelope signals, S1(t) and S2(t), From (4) and (6), we can conclude that for high q(t), the
designer should set ro equal to the maximum input signal 2 (2) envelope max(A(t)).
-2 re (`(t)+O(t)) + e (`(t)o(t))]
Multilevel Scaling Technique
And the out-phasing angle 0(t) is expressed as
Instead of the traditional scaling technique using singlelevel scale factor ro, MOP utilizes a multilevel scaling (MS)
A(t technique as a solution to shrink 0(t) to achieve high q(t).
We define the out-phasing angle 0'(t) of MS as rO Both S1(t) and S2(t) are on a circle whose radius is ro. In 0'(t) = cosR'( 
should satisfy (4), rN = 0, ro = max(A(t)) ro . max(A(t)) (4) MS is a self-adjusting mechanism. According to (8), MS adapts multilevel scale factor RN to shrink out-phasing angle. amplified signals are expressed as CG S1(t) and CG S2(t), than the conventional out-phasing angle 0(t) in Fig. 3(a Fig. 5(d) . is a probability function. To get the expected value of q(t),
we divide the envelope A(t) into several regions, which is illustrated in Fig. 4 . Then, we sum up the expectation value The MLINC architecture is illustrated in Fig. 6 Fig. 5(c) . To make 0'(t) smaller. Fig. 8 shows the Wilkinson combiner compensate AM-AM distortion, we use a multilevel efficiency simulations of MLINC. MLINC enhances predistortion technique shown in Fig. 5(a) Test (VLSI-DAT), Apr. 2007, pp. 208-211. from one to eight. In summary, using more scaling levels, [6] t .BIraAnad A. ' 
